Reduced expression of platelet surface glycoprotein receptor IIb/IIIa at hyperthermic temperatures.
Hyperthermic temperatures exist from the heat dissipation of the implantable energy source of an artificial heart. This procedure as well as therapies for cancer and thermal injuries pose a new medical problem. Among many reported effects of heat on biologic systems, platelet functions such as maximal aggregation and adhesion are known to be reduced. Using flow cytometry, we have studied platelet dysfunction at elevated temperatures and have gained a mechanistic comprehension of the loss of platelet function. Platelet rich plasma was incubated at differing temperatures for 1 hour. Immediately after, the platelets were stained using mAb against glycoprotein IIb/IIIa (GPIIb-IIIa) (CD41a) and other platelet surface glycoproteins (GP) involved in aggregation and adhesion. Relative fluorescence intensity was measured using single-labeled, laser flow cytometry to determine changes in GP surface expression. In addition, scanning electron microscopy was used to evaluate morphologic changes. Hyperthermic temperatures between 40 and 44 degrees C significantly lowered the mAb cell surface binding in vitro of GP that participate in aggregation and adhesion. The most dramatic temperature-dependent loss of mAb binding was demonstrated by anti-GPIIb-IIIa, the mAb against the fibrinogen receptor. mAb binding to this receptor at 44 degrees C was decreased to 6.2% of a base-line fluorescence intensity of 654 (arbitrary units). The ADP-induced aggregation of platelets incubated at the same temperature also decreased to 2.1% of maximum aggregation. Other mAb, such as those against the von Willebrand factor receptor (GPIb) (CD42b), the thrombospondin receptor (GPIV) (CD36), and GPIIIa (CD61), also showed statistically significant reduction of mAb binding but to a lesser degree. Finally, scanning electron microscopy as well as side-scatter density plots from flow cytometry revealed that platelets became more spherical after incubation at 44 degrees C. The significant reduction in mAb binding correlates with functional impairment exhibited during hyperthermic incubation. Our results support the loss of binding ability of surface GP that are involved in aggregation and adhesion as a mechanism of platelet dysfunction upon heating. GPIIb-IIIa appeared the most susceptible to heat and the principal agent in thermal induced loss of platelet function. Significant morphologic changes at 44 degrees C, the critical temperature at which ADP-induced aggregation ceases, may contribute as well.